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(54) FLEXIBLE POLYURETHANE FOAM AND SPEAKER EDGE USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a flexible polyurethane foam good in wet heat ageing resistance, 
ozone deterioration resistance, etc., and to obtain a speaker edge using the foam and excellent in 
waterproofness, etc. 

SOLUTION: A polyol component using a polyesterpolyol such as the adipate of a >5C long chain alkylene 
glycol excellent in compatibility with a polyetherpolyol, etc., as a polyol and further containing a foaming 
agent, a catalyst, a foam stabilizer, etc., is reacted with a polyisocyanate to obtain a flexible polyurethane 
foam good in wet heat ageing resistance, ozone deterioration resistance, etc. The reaction product is 
compounded with a specific secondary aromatic amine compound, a monofunctional group-terminated 
compound and a UV light absorbent to obtain a flexible foam more excellent in ozone deterioration 
resistance and weather resistance. A speaker edge comprising the flexible foam, little in the deterioration 
of strength and elongation due to compression molding, etc., and simultaneously having excellent water 
resistance, weather resistance, etc., is obtained. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Setting to the polyurethane foam which the constituent containing the poly isocyanate and a 
polyol component is made to react, and is obtained, the above-mentioned polyol component is (1) between 
ester bonds. A with a carbon numbers of five or more hydrocarbon group and (2) Flexible polyurethane 
foam characterized by containing the polyester polyol which has at least one side of the radicals which the 
hydrogen atom combined with the frame which the total number becomes from five or more carbon atoms 
and a hetero atom, and polyether polyol. 

[Claim 2] It is flexible polyurethane foam according to claim 1 whose above-mentioned polyester polyol is 
50 or less % of the weight when the total quantity of the above-mentioned polyester polyol and the above- 
mentioned polyether polyol is made into 100 % of the weight. 

[Claim 3] The above-mentioned polyol component is flexible polyurethane foam containing the hydroxy 
compound which has ether linkage and an ester bond in a monad according to claim 1 or 2. 
[Claim 4] The above-mentioned polyol component is flexible polyurethane foam given in claim 1 containing 
the polyester polyol which has the end hydroxyl group of the 2nd class thru/or any 1 term of 3. 
[Claim 5] It is flexible polyurethane foam characterized by containing at least one side of the polyester 
polyols which have the hydroxy compound and the end hydroxyl group of the 2nd class with which the 
above-mentioned polyol component has ether linkage and an ester bond in a monad in the polyurethane 
foam which the constituent containing the poly isocyanate and a polyol component is made to react, and is 
obtained, and polyether polyol. 

[Claim 6] The above-mentioned polyol component is flexible polyurethane foam given in claim 1 containing 
polymer polyol thru/or any 1 term of 5. 

[Claim 7] The above-mentioned constituent is flexible polyurethane foam given in claim 1 which contains 
the aromatic series secondary amine system compound of 1 - 25 weight section when polyol contained in 
the above-mentioned polyol component is made into the 100 weight sections thru/or any 1 term of 6. 
[Claim 8] The above-mentioned constituent is (1) to an end or pars intermedia. A with a carbon numbers of 
five or more hydrocarbon group and (2) It has at least one side of the radicals which the hydrogen atom 
combined with the frame which the total number becomes from five or more carbon atoms and a hetero 
atom. The isocyanate radical contained in the other end at the above-mentioned poly isocyanate, and one 
active group which reacts, Or the active hydrogen radical contained in the polyol in the above-mentioned 
polyol component and one active group which reacts (these active groups are combined with the carbon 
atom of the next door of the carbon atom of the end of a chain, or the carbon atom of this end.) Flexible 
polyurethane foam given in claim 1 containing the end monofunctional nature compound which it has 
thru/or any 1 term of 7. 

[Claim 9] The loudspeaker edge characterized by becoming claim 1 thru/or any 1 term of 8 from the 
flexible polyurethane foam of a publication. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the small flexible polyurethane foam (henceforth "soft 
foam") of lowering, such as tensile strength, when it is hard to hydrolyze and exposes to ozone. Moreover, 
physical properties of this invention, such as tensile strength and elongation, improve more, that it is hard 
to produce degradation by ultraviolet rays etc. in addition, it has moderate permeability and a moldability is 
related with the soft foam which has the waterproofness which was good and was excellent. Furthermore, 
this invention relates to the loudspeaker edge which consists of soft foam excellent in the engine 
performance of these versatility. Moreover, the soft foam of this invention can be used in wide range 
applications, such as sealants, such as a roll of the sound insulating material for hard disk drive units 
besides a loudspeaker edge, a damping material, and various printers, and a toner cartridge. 
[0002] 

[Description of the Prior Art] There are two kinds of soft foam, the form (henceforth "ester system form") 
obtained using polyester polyol and the form (henceforth "ether system form") obtained using polyether 
polyol. the effect of the polyol which uses the property of such forms — strong — winning popularity — a 
difference of the molecular structure of polyol and the intermolecular cohesive force of form etc. — the — 
mechanical differs from chemical property fundamentally. 

[0003] Ester system form has a fine eel and it has the outstanding appearance, and tensile strength, 
elongation, etc. are large and the elongation after compression molding is dramatically excellent especially 
compared with ether system form. Moreover, ester system form is excellent also in oilproof and solvent 
resistance, and is chemically stable, and thermal resistance and its weatherability are also good. However, 
ester system form has the big trouble of the lowering on the strength by hydrolysis of an ester bond 
resulting from the polyester polyol used for form generation. Hereafter, it is called moisture-proof heat 
aging nature that this hydrolysis is suppressed. Furthermore, a hysteresis loss is a little large and ester 
system form does not fit the application as shock absorbing material. 

[0004] On the other hand, ether system form is dramatically excellent in respect of hydrolysis compared 
with ester system form. Moreover, flexibility, stability, etc. are good. However, oilproof, solvent resistance, 
etc. are inferior compared with ester system form. Moreover, the very low thing of permeability is hard to 
be obtained, tensile strength, its elongation, etc. are small, and its lowering of the reinforcement by 
compression molding and elongation is especially large. Furthermore, compared with ester system form, it is 
fairly inferior also about degradation at the time of being exposed to ozone. Therefore, although there is 
the advantage that it is hard to hydrolyze and excels in moisture-proof heat aging nature, in many 
applications, the actual condition is that ester system form is used actually. Hereafter, it is called ozone 
proof degradation nature that degradation by the above-mentioned ozone is suppressed. Furthermore, 
ether system form is inferior compared with ester system form also about degradation (it is hereafter 
called weatherability that degradation by these ultraviolet rays etc. is suppressed.) by ultraviolet rays etc. 
[0005] moreover — original — soft foam — porosity — it is — ester system form and ether system form 
— even if all carry out heating compression, they cannot acquire necessary waterproofness. The following 
approaches are proposed in order to solve this waterproof problem. 

Prepare a waterproof coat in the front face of soft foam. 
** Sink into soft foam, make it dry the emulsion of a fluororesin, remove water, and consider as water- 
repellent form. 

[0006] However, it is difficult to form a homogeneous coat without water permeability in the front face of 
the soft foam in which much micropore carries out opening by the approach of **. Moreover, the raw 
material which forms a coat has many heat-resistant low things, and a coat becomes soft at the time of 
heating compression, it fuses, and it may be destroyed. Furthermore, by this approach, cost becomes high. 



It is quite difficult to make homogeneity carry out impregnation of the emulsion of a fluororesin to the soft 
. foam which made permeability low on the other hand, in order to raise waterproofness by the approach of 
**. Moreover, though impregnation is able to be carried out, it is difficult to remove moisture from form 
thoroughly, and waterproofness tends to become heterogeneity. Furthermore, the emulsion of a fluororesin 
also has the problem of becoming what has the dramatically expensive and expensive form obtained. 
[0007] Moreover, polyester polyol and polyether polyol are used together and to develop the form which 
combines and has the advantage of ester system form and ether system form is also tried. However, in 
both the polyols of a general purpose, it is inferior to compatibility, and unless it exceeds at least 50 % of 
the weight and usually carries out polyester polyol to especially 80% of the weight or more, it cannot mix to 
homogeneity, but phase separation is produced, and normal form cannot be obtained. However, when 
polyester polyol is blended with a large quantity as mentioned above, good form of balance, such as 
physical properties, cannot be obtained. 

[0008] In addition, by introducing an ester bond into polyether polyol and using this polyol, the property of 
form is raised and the attempt like is made. Moreover, the approach of using the approach of making it 
react to this combining a specific foam stabilizer etc., a hydroxyl-group end prepolymer, and an isocyanate 
end prepolymer etc. is proposed using special polyols, such as phosphorus-containing polyester polyol. 
Furthermore, also in the technical field which joins form to the epidermis which consists of a polyvinyl 
chloride etc., concomitant use with specific polyester polyol and polyether polyol is proposed by mould 
shaping. 

[0009] however, these are carried out in the limited fields, such as filter forms (JP,52-35077,B, JP,55- 
27315A etc.), semi-rigid foam, etc. without the eel film (JP,3-26694,B, JP,62-148516,A, etc.), — **** — 
it does not pass and is not put in practical use in the technical field of common soft foam. Moreover, the 
specific polyester polyol which introduced the ester bond into the above-mentioned polyether polyol 
cannot change the property of form a lot, when the process for making these generate is complicated, is 
also expensive and uses it independently. Furthermore, concentration of the ester group introduced into 
the form obtained can be low, and the physical properties of form etc. cannot fully be raised, either. 
[0010] Although soft foam is used in many applications, especially ester system form is conventionally used 
abundantly as a raw material of a loudspeaker edge. It connects with cone paper and this cone paper, and 
the loudspeaker is constituted by the frame for fixing the magnet for driving the voice coil for driving cone 
paper, and this voice coil, and this magnet. And a loudspeaker edge is a member for connecting cone paper 
and a frame and enabling a free oscillation of cone paper. What fabricated the sheet of the thing which was 
made to carry out impregnation of the resin to the thing and fabric which carried out press forming of the 
soft foam as current and this member, and carried out thermoforming of it, rubber, or thermoplastics is 
used. 

[001 1] In order to hold to a position having the flexibility of extent which does not bar a free oscillation of 
** cone paper on this loudspeaker edge, and ** cone paper, to prevent contact on a voice coil and the 
frame of a magnet and to maintain a linear oscillation, It has the rigidity for it being flexible in a lengthwise 
direction and supporting the weight of a loudspeaker cone and a voice coil in a longitudinal direction, ** In 
order to insulate the exterior in a loudspeaker box, to reduce a **** operation of a sound, to raise the 
sound pressure of a low temperature range and to improve the tone quality of the playback sound of a 
loudspeaker, various kinds of functions, like permeability is low are demanded. 

[0012] And as a raw material of a loudspeaker edge, ester system form has so far been used mainly. 
Usually this loudspeaker edge cuts down a sheet with a thickness of about 10mm from elasticity slab form, 
presses this with the making machine by which temperature control was carried out to about 200 degrees 
C, is obtained, and is used, joining to cone paper and a frame. The loudspeaker edge which consists of soft 
foam has the following advantage compared with the loudspeaker edge which has the various above- 
mentioned functions and consists of other raw materials. 

[0013] ** Since it is lightweight and flexible, when it is used for the diameter loudspeaker of a header, 
playback efficiency does not fall. Moreover, since there is little generating of the sound from the edge 
section, few good playback sounds of a noise are obtained. 

** Three-dimensional shaping is possible and it can respond to the broad amplitude. 

** Since the elasticity of the ingredient itself is excellent, there is little degradation of the tone quality by 
the creep of an edge at the time of playback of the amount of Oto. Cone paper can be simultaneously 
followed also at the time of the high power of low compass, and even if it is the loudspeaker of the 
diameter of a header comparatively, the amount of Oto is obtained. 

** A degree of hardness, reinforcement, etc. are easily changeable with the compression scale factor at 
the time of compression molding. Moreover, the lowest resonance frequency produced by the weight of 
each part material and other dispersion can be adjusted by changing a compression scale factor. 
** A raw material and compression molding do not take much cost. 



[0014] However, an audio system comes to be carried in an automobile and longer-term endurance came 
to be searched for strongly in recent years. Although adoption of the door structure which installed the 
loudspeaker in the door trim of an automobile especially recently is increasing, when the moisture of storm 
sewage etc. invades from between a door trim and shell plates, internal humidity is high more than 
imagination, therefore — the soft foam which is originally a porosity raw material — an ester system and 
an ether system — even if all carry out heating compression, they cannot be made into the loudspeaker 
edge which has necessary waterproofness. Moreover, when the loudspeaker edge which consists of ester 
system form is used, it has become clear that the wet heat degradation becomes a big problem. 
Furthermore, there is also a problem even if it is the loudspeaker which used the loudspeaker edge which 
consists of ester system form from a weatherproof viewpoint, that it cannot be used as an object for 
mount of the type installed in the back tray of the automobile which is easy to receive direct sunlight. 
[0015] 

[Problem(s) to be Solved by the Invention] Even if the loadings are 50 or less % of the weight especially by 
solving the above-mentioned trouble and using specific polyester polyol with sufficient compatibility with 
polyether polyol, this invention is excellent in compatibility and makes it a technical problem to offer the 
loudspeaker edge using the soft foam and it by which moisture-proof heat aging nature and ozone proof 
degradation nature have been improved fairly. Moreover, this invention makes it a technical problem to 
offer the loudspeaker edge using the soft foam and it by which tychopotamic was improved by blending a 
specific aromatic series secondary amine system compound by blending a specific end monofunctional 
nature compound with the loudspeaker edge and list using the soft foam and it whose ozone proof 
degradation nature improved more. 
[0016] 

[Means for Solving the Problem] Setting the soft foam of the 1st invention to the polyurethane foam which 
the constituent containing the poly isocyanate and a polyol component is made to react, and is obtained, 
the above-mentioned polyol component is (1) between ester bonds. A with a carbon numbers of five or 
more hydrocarbon group and (2) It is characterized by containing the polyester polyol which has at least 
one side of the radicals which the hydrogen atom combined with the frame which the total number 
becomes from five or more carbon atoms and a hetero atom, and polyether polyol. 

[001 7] Moreover, in the polyurethane foam which the soft foam of the 5th invention makes the constituent 
containing the poly isocyanate and a polyol component react and is obtained, the above-mentioned polyol 
component is characterized by containing at least one side of the polyester polyols which have the hydroxy 
compound and the end hydroxyl group of the 2nd class which have ether linkage and an ester bond in a 
monad, and polyether polyol. 

[0018] Above, "a polyol component", the foaming agent besides various kinds of polyols, the catalyst, the 
foam stabilizer, etc. contain. Moreover, the aromatic series secondary amine system compound of the 7th 
invention, the end monofunctional nature compound of the 8th invention, etc. can be blended with the 
above "a constituent" if needed. Although water is mainly used as a foaming agent, dichloromethane etc. 
can also be used together for the purpose of control of generation of heat etc. As a catalyst, an amine 
system catalyst especially tertiary amine, and organic tin compounds, such as stannous octoate, Djibouti 
rutin diacetate, and dibutyltin dilaurate, are usually used together. Moreover, as a foam stabilizer, the block 
copolymer of a general-purpose dimethylpolysiloxane and a general-purpose polyether etc. can be used. In 
addition, conductive matter, such as an anti-oxidant, an ultraviolet ray absorbent, light stabilizer, and 
carbon black, a coloring agent, various bulking agents, etc. may be blended. 

[0019] It can use without restricting especially the thing generally used for manufacture of soft foam as the 
above "the poly isocyanate." For example, denaturation objects, such as toluene diisocyanate (TDI), 
diphenylmethane diisocyanate (MDI) and mixture of TDI and MDI, or TDI, MDI, etc. can be used. In addition, 
aromatic series system poly isocyanates, such as a polymeric MDI, 1,5-naphthalene diisocyanate, tolidine 
di-isocyanate (TODI), PARAFENI range isocyanate, xylylene diisocyanate (XDI), and tetramethyl 
xylenediisocyanate, can be used. Moreover, aliphatic series systems, such as hexamethylene di-isocyanate, 
Hydrogenation XDI (H6 XDI), Hydrogenation MDI (H12MDI), isophorone diisocyanate, cyclohexyl 
diisocyanate, and lysine diisocyanate (LDI), or alicycle group system poly isocyanate can also be used. 
[0020] As polyol contained in a polyol component, the polyester polyol (henceforth "long-chain polyester 
polyol") and the "polyether polyol" which have either [ at least ] "(1) With a carbon numbers of five or 
more hydrocarbon group" or the "(2) Radicals which the hydrogen atom combined with the frame which the 
total number becomes from five or more carbon atoms and a hetero atom" (henceforth a "hetero atom 
content radical") between ester bonds are used together. 

[0021] Long-chain polyester polyol is excellent in compatibility with polyether polyol compared with the 
polyester polyol which has the hydrocarbon group of the conventional short chain, and even if this long- 
chain polyester polyol is 50 or less % of the weight among the polyol whole quantity, a reaction can 



progress satisfactory at all and it can obtain the soft foam of good quality. In addition, the frame which 
v constitutes an above-mentioned hydrocarbon group and an above-mentioned hetero atom content radical 
may be a straight chain-like, and may branch. Moreover, the carbon number of all the hydrocarbon groups 
between the ester bonds of long-chain polyester polyol and the total number of the carbon atom of a 
hetero atom content radical and a hetero atom do not need to be five or more. This long-chain radical can 
consider as the long-chain polyester polyol which is excellent in compatibility with polyether polyol in 
especially a foaming reaction process, if the total of the hydrocarbon group between ester bonds and a 
hetero atom content radical is 1/2 or more preferably 1/3 or more. 

[0022] As for the loadings of long-chain polyester polyol, from the point of moisture-proof heat aging 
nature, it is desirable that it is 50 or less % of the weight like the 2nd invention rather. If loadings are 50 or 
less % of the weight, the soft foam of the moisture-proof heat aging nature of ether system form and the 
property which excelled more than equivalent can be obtained. 

[0023] Long-chain polyester polyol can be obtained by the condensation reaction of the polyhydric alcohol 
(henceforth "long-chain polyhydric alcohol") which has a with a carbon numbers of five or more 
hydrocarbon group, and the dibasic acid (henceforth a "short chain dibasic acid") which has a with a 
carbon number of four or less hydrocarbon group. Moreover, it can also obtain by the condensation 
reaction of the polyhydric alcohol (henceforth "short chain polyhydric alcohol") which has a with a carbon 
number of four or less hydrocarbon group, and the dibasic acid (henceforth a "long-chain dibasic acid") 
which has a with a carbon numbers of five or more hydrocarbon group. Furthermore, long-chain polyhydric 
alcohol and a long-chain dibasic acid can be made to be able to react, it can also prepare, and the long- 
chain polyester polyol which was excellent in this case with compatibility with polyether polyol is obtained. 
Moreover, the ring opening polymerization of the ring compound which has a with a carbon numbers of five 
or more hydrocarbon group can also be made to be able to generate, and the polycarbonate polyol using 
long-chain polyhydric alcohol etc. can be used as long-chain polyester polyol. 

[0024] As long-chain polyhydric alcohol, methyl pentanediol (carbon number; 6), Pentanediol (carbon 
number 5), trimethylol propane (carbon number; 6), Hexandiol (carbon number; 6), neopentyl glycol (carbon 
number; 5), Trimethyl hexandiol (carbon number; 9), 3~methyM,5-pentanediol (carbon number; 6), 1, 9- 
nonane diol (carbon number; 9), methyl -1, 8-octanediol (carbon number; 9), cyctohexane dimethanol 
(carbon number; 6), etc. can be used. Moreover, the castor oil (carbon number; 18x3+3) which uses a 
polytetramethylene ether glycol (PTMG), dimer diol (carbon number; 36), or the ricinoleic-acid ester of a 
glycerol as a principal component can also be used. 

[0025] As a long-chain dibasic acid, the thing of aliphatic series systems, such as an azelaic acid (carbon 
number; 7), sebacic acid (carbon number; 8), and dodecane diacid (carbon number; 10), can be used. 
Moreover, the thing of alicycle group systems, such as a thing of aromatic series systems, such as a 
phthalic acid, isophthalic acid, and a terephthalic acid (for all, a carbon number is 6 above), and 
cyclohexane dicarboxylic acid (carbon number; 6), or the above-mentioned dimer acid can also be used, 
long-chain polyester polyol — these long-chain polyhydric alcohol and a long-chain dibasic acid — 
respectively — one sort — or two or more sorts can be used or a dehydration condensation reaction can 
be made to generate using the polyhydric alcohol or the dibasic acid of a short chain Furthermore, long- 
chain polyester polyol can also be obtained by carrying out ring opening polymerization of the lactone 
which is the ring compounds which have a with a carbon numbers of five or more hydrocarbon group, such 
as a methyl valerolactone (carbon number; 5) and a caprolactone (carbon number; 5). 

[0026] In addition, the above-mentioned dimer diol is obtained by carrying out hydrogenation of the dimer 
acid generated by the thermal polymerization of the unsaturated fatty acid of the carbon number 18 of the 
vegetable fat acid which refines drying oil, semi-drying oil, etc. and is obtained, and is mainly the aliphatic 
series or alicyclic diol of a carbon number 36. If very many alcohol or acids of a carbon number are used 
like this dimer diol or dimer acid, especially since the long-chain polyester polyol which was excellent with 
compatibility with polyether polyol is obtained, it is desirable. Moreover, dimer diol and dimer acid may be 
used together with the polyhydric alcohol of long-chain [ other ] or a short chain, or a dibasic acid. In this 
case, 10 % of the weight or more, then the long-chain polyester polyol which was fully excellent in 
compatibility of the whole quantity of polyhydric alcohol or a dibasic acid can be obtained for dimer diol and 
dimer acid. 

[0027] Moreover, long-chain polyester polyol can also be prepared using the long-chain polyhydric alcohol 
or the long-chain dibasic acid which has a hetero atom content radical. O, S, N, etc. are mentioned as a 
hetero atom contained in a hetero atom content radical. Such a radical is formed by using a diethylene 
glycol, dipropylene glycol, etc. If it is a diethylene glycol, it is -CH2-CH2-0-CH2-CH2 between ester 
bonds. - The long-chain polyester polyol which has a radical (the total number of a carbon atom and an 
oxygen atom; 5) is obtained. 

[0028] In long-chain polyester polyol, although elongation improves when the alcohol of two organic 



functions^ is used hardness does not improve. However, when the alcohol of three organic functions like 
trimethylol propane is used, elongation and hardness improve. Thus, the long-chain polyester polyol to 
which the difference used the polyhydric alcohol of two to 4 organic functions of a certain thing for the 
function is suitable for soft foam, and should just choose the number of organic functions suitably 
according to the property of form demanded. In addition, since form becomes hard too much when the 
polyhydric alcohol of five or more organic functions is used, the polyhydric alcohol of such many organic 
functions is not suitable as an object for soft foam. 

[0029] Moreover, 400 to about 2000 are suitable for the molecular weight per one organic functions of 
polyhydric alcohol. Furthermore, the molecular weight of the long-chain polyester polyol obtained has the 
desirable range of 800-6000, and the hydroxyl value has desirable 40- 120 mgKOH/g extent. When the 
molecular weight of long-chain polyester polyol is 800 (a hydroxyl value is 120 or more mgKOH/g) or less, 
the crosslinking density of a form generate time becomes high too much, and serves as hard form. 
Moreover, when molecular weight is 6000 (a hydroxyl value is 40 or less mgKOH/g) or more, the viscosity 
of long-chain polyester polyol becomes high too much, and it is hard coming to deal with it. 
[0030] In this invention, the polyester polyol which has a with a carbon number of four or less hydrocarbon 
group between [ other than long-chain polyester polyol ] ester bonds can also be used together as 
polyester polyol. As polyester polyol which has the hydrocarbon group of this short chain, what is used in 
manufacture of soft foam can usually be used. The polyester potyol of this short chain can be used in the 
range in which the good compatibility of polyester polyol and polyether polyol is not barred. When the total 
quantity of long-chain polyester polyol and the polyester polyol of this short chain is made into 100 % of 
the weight, as for that quantitative ratio, it is desirable to consider as 70 or less % of the weight. 
[0031] As polyester polyol of a short chain, what is obtained by the condensation reaction of the following 
polyhydric alcohol and a dibasic acid can be used. As polyhydric alcohol, dihydric alcohol, such as ethylene 
glycol, propylene glycol, 1,4-butanediol, and 1 ,3-butanediol, can be used. Moreover, as a dibasic acid, a 
succinic acid, a glutaric acid, an adipic acid, a maleic acid, a fumaric acid, etc. can be used. 
[0032] Moreover, as the above "polyether polyol" used together with long-chain polyester polyol, what 
carried out the addition polymerization of the alkylene oxide at random or the letter of a block can be used 
for the starting material which has two or more active hydrogen. As this starting material, amines, such as 
polyhydric alcohol, such as propylene glycol, dipropylene glycol, a glycerol, trimethylol propane, and 
pentaerythritol, and ethylenediamine, and tolylenediamine, are mentioned. Furthermore, above PTMG etc. 
can also be used and these have ether linkage. Moreover, the denaturation object of various kinds of 
above-mentioned polyols etc. can also be used. As alkylene oxide, ethyleneoxide, propylene oxide, 
trimethylene oxide, butylene oxide, styrene oxide, alpha-methyl trimethylene oxide, 3, and 3'-dimethyl 
trimethylene oxide etc. is mentioned. 

[0033] Although long-chain polyester polyol has sufficient compatibility with polyether polyol especially in a 
foaming reaction process, since it raises compatibility more, it can also use together "the hydroxy 
compound which has ether linkage and an ester bond in a monad" like the 3rd invention. Polyester 
polyether polyol is mentioned as a typical thing of such polyol. Moreover, urethane denaturation polyols, 
such as a constituent using the prepolymer which has a hydroxyl group or an isocyanate radical, can also 
be used for what introduced the ester group into intramolecular, and an end using a reaction with 
isocyanate. The hydroxy compound which has ether linkage and an ester bond in this monad has the 
polyester part and the polyether part in that intramolecular, and its compatibility of long-chain polyester 
polyol and polyether polyol improves further according to an operation like that compatibilizer. 
[0034] Moreover, in this invention, compatibility can be raised also by using together the polyester polyol 
which has the end hydroxyl group of the 2nd class like the 4th invention. As this "polyester polyol which 
has the end hydroxyl group of the 2nd class", propylene glycol, 1,3-butanediol, etc. the polyol from which 
an adipic acid etc. is obtained by condensing are mentioned. When the whole quantity of polyol is made into 
100 % of the weight, as for the polyester polyol which has the hydroxy compound and the end hydroxyl 
group of the 2nd class which have ether linkage and an ester bond in these monads, it is desirable to use it 
by the quantitative ratio of extent 30 or less % of the weight. 

[0035] The reason whose compatibility improves by the activity of the polyester polyol which has this end 
hydroxyl group of the 2nd class is not clear. It is also considered to be a cause that a polarity and 
hydrogen bond become [ the way which the alkyl group of short chains, such as a methyl group, has 
combined ] weaker a little in the hydroxyl group of an end or the carbon atom of the next door of an ester 
group, and compatibility with polyether polyol improves rather than a hydrogen atom in it. Moreover, it is 
also considered that the reactivity as polyol falls, will become near with the activity of polyether polyol, the 
reaction of the polyol of an ester system and an ether system advances at a comparable rate in each 
process of the stability of a bubble, growth, and resinification from generation of a bubble, and ester 
system form and ether system form generate similarly according to steric hindrance. Both forms make a 



homogeneity layer by it or the degree of dispersion becomes high, and ester system form and ether 
system form are considered that the soft foam distributed minutely micro is formed. 
[0036] Moreover, in the 5th invention, the long-chain polyester polyol made indispensable in the 1st 
invention does not contain for a polyol component. However, compared with the polyester polyol of a short 
chain, the specific polyester polyol which is excellent in compatibility with polyether polyol is used together. 
Therefore, the soft foam which has the advantage of ester system form and ether system form like the 1st 
invention is obtained, and the loudspeaker edge which has practical waterproofness can be obtained. 
[0037] In this invention, since the reinforcement of the form obtained, hardness, etc. are raised, polymer 
polyol can be used together like the 6th invention. This "polymer polyol" carries out the graft 
polymerization of acrylonitrile, the styrene, etc. to polyether polyol etc. Especially as polymer polyol, what 
has the weight ratio of a styrene component and an acrylonitrile component in the range of 80 / 20 - 
50/50 is desirable. 

[0038] Moreover, when there is little solid content in polymer polyol, in order to fully raise the 
reinforcement of the form obtained, hardness, etc., it is necessary to blend this polyol so much, in that 
case, the loadings of other polyols, such as long-chain polyester polyol and polyether polyol, — not 
reducing — it does not obtain but amelioration of reinforcement and elongation serves as imperfection. 
Therefore, when the solid content in polymer polyol makes polymer polyol 100 % of the weight, what is 30 % 
of the weight or more is desirable. When the whole quantity of polyol is made into 100 % of the weight, as 
for this polymer polyol, it is desirable to use it by the quantitative ratio of extent 30 or less % of the weight 

[0039] In the 1st invention, polyester polyol or polymer polyol etc. which has the end hydroxyl group of the 
2nd class besides being polyester polyether polyol etc. as mentioned above besides indispensable long- 
chain polyester polyol and polyether polyol can be used together. However, as for the total quantity of 
long-chain polyester polyol and polyether polyol, it is desirable to carry out to more than amount extent of 
one half of all polyols at least 

[0040] In the 1st invention, soft foam equipped with practical moisture-proof heat aging nature and ozone 
proof degradation nature can be obtained by using together long-chain polyester polyol and polyether 
polyol. Moreover, when the 5th invention also uses the polyester polyol which is excellent in compatibility 
with specific polyether polyol, the soft foam which has the property which was excellent like the 1st 
invention can be obtained. Furthermore, since especially ozone proof degradation nature is raised more, the 
aromatic series secondary amine system compound of the amount of specification can also be blended 
with a constituent like the 7th invention. The soft foam which has the more excellent ozone proof 
degradation nature by this can be obtained. 

[0041] As the above "an aromatic series secondary amine system compound" (henceforth a secondary 
amine compound), a - diphenyl-p-phenylene diamine, p-(p-tosyl amide) diphenylamine, and phenyl-1- 
naphthylamine, alkylation diphenylamine, N, and N'4, 4 -(alpha and alpha-dimethylbenzyl) diphenylamine, 
mixed diaryl-p-phenylene diamine, an octyHzed diphenylamine, etc. are mentioned. Moreover, the 
compound of amine-ketone systems, such as Pori (2, 2, 4-trimethyl -1, 2-dihydroquinoline) and 6-ethoxy- 
1,2-dihydro-2,2,4-thimethyl-quinoline, etc. can also be used. 

[0042] These secondary amine compound is used as antioxidants, such as rubber, etc. However, having the 
operation to which these compounds control ozone degradation of polyurethane foam is not known. 
Moreover, when using it as an antioxidant of rubber etc., the loadings are usually hundreds to thousands of 
ppm, and at most about 5000 ppm to rubber. On the other hand, in this invention, it blends with more than 
3 weight sections and also more than 5 weight sections, and a large quantity especially more than 1 weight 
section to polyol. Even if it converts this into the loadings to form, 7000 ppm or more become 2 weight 
sections and also more than the 3.5 weight sections especially. Thus, in this invention, the secondary amine 
compound is used so much greatly exceeding the usual loadings of about [ that the operation and 
effectiveness are not known ] and the former. 

[0043] The above-mentioned secondary amine compound may use only one sort, and may use two or more 
sorts together. Under 1 weight section of improvement in ozone proof degradation nature is not enough as 
the loadings of this compound. Moreover, when these loadings exceed 25 weight sections, it is difficult to 
react and to stiffen a constituent and normal form may not be obtained. Especially the loadings of a 
secondary amine compound have the desirable range of 1 - 10 weight section. If it is these loadings, soft 
foam equipped with the outstanding ozone proof degradation nature is obtained, a reaction and hardening 
are also simultaneously easy, and it is satisfactory [ an actuation top ] and desirable. 

[0044] Moreover, weatherability is also improved by combination of this secondary amine compound while 
especially ozone proof degradation nature improves. However, in order to raise weatherability further, it is 
desirable to add an ultraviolet ray absorbent As an ultraviolet ray absorbent various kinds of things, such 
as a benzotriazol system, a benzophenone system, a salicylic-acid system, and a hindered amine system, 



can be used. Furthermore, the ultraviolet ray absorbent of a specific piperidine system can also be used. 
The loadings of an ultraviolet ray absorbent have about 0.5 - 1.5 especially desirable % of the weight 0.1 to 
3% of the weight, when polyol is made into 100 % of the weight. In addition, a secondary amine compound 
and an ultraviolet ray absorbent may be simultaneously added, in case you may add beforehand to a polyol 
component or the poly isocyanate and a polyol component and the poly isocyanate are mixed. 
[0045] Furthermore, the radical which the hydrogen atom combined with the frame to which a with a 
carbon numbers of five or more hydrocarbon group and the total number become an end or pars intermedia 
from five or more carbon atoms and a hetero atom like the 8th invention in the soft foam of this invention 
(It is hereafter called a "hetero atom content radical" like the case of the 1st invention.) The isocyanate 
radical which has at least inner one side and is contained in the other end at the above-mentioned poly 
isocyanate, and one active group which reacts, Or the active hydrogen radical contained in the polyol in the 
above-mentioned polyol component and one active group which reacts (these active groups are combined 
with the carbon atom of the next door of the carbon atom of the end of a chain, or the carbon atom of this 
end.) The constituent containing the end monofunctional nature compound which it has can also be used, 
and the soft foam which has the waterproofness which was more excellent with this can be obtained. 
[0046] The radical which branched [ the straight chain-like radical or ] is sufficient as the hydrocarbon 
group and hetero atom content radical of the above "an end monofunctional nature compound", and a 
saturation radical or a partial saturation radical is sufficient as them. Furthermore, an others and aromatic 
series radical, alicycle group machines, or these radicals may be included. [ radical / aliphatic series ] 
Although an end monofunctional nature compound may have one sort of the hydrocarbon group of these 
various kinds, and a hetero atom content radical and has two or more sorts of hydrocarbon groups and 
hetero atom content radicals, it may be mixture. 

[0047] Moreover, especially, eight to about 36 are desirable, and the carbon number or the number of 
hetero atoms of a hydrocarbon group and a hetero atom content radical takes into consideration 6-48, the 
waterproofness needed, the ease of dealing with it etc., and should just choose these suitably. 
Furthermore, as an end monofunctional nature compound, one kind of the compound which has the above 
"an isocyanate radical or an active hydrogen radical, and one active group that reacts" may be used, and 
two or more sorts of various kinds of things may be used together. 

[0048] The above-mentioned end monofunctional nature compound means that the above-mentioned 
active group has combined only with one of these two or more molecule ends of the compound which has 
two or more molecule ends. Pars intermedia other than an end is constituted by the radical containing 
hetero atoms, such as a hydrocarbon group or ~NH- -0-, -S- -CO- and ~N(R)~ (R is taken as an alkyl 
group.). Moreover, one [ at least ] carbon number of the hydrocarbon group combined with the both sides 
of these radicals and the hetero atom content radicals or the total number of a carbon atom and a hetero 
atom should just be five or more. 

[0049] As an end monofunctional nature compound, mono-isocyanates, such as octadecyl isocyanate and 
mono-isocyanate guided from the mixture of a hexadecyl amine and an octadecyl amine, can be used. 
Moreover, monoalcohol, such as monoalcohol (for example, ROCH2-CH2-OH etc.) which has -O- -S-, 
etc, can also be used for a 1~octanol, 1-decanol, lauryl alcohol, oleyl alcohol, other branching higher- 
alcohol, and end side. Furthermore, the monoamine which has -0- -S- etc. in an octyl amine, lauryl amine, 
octadecyl amine, and end side can be illustrated. In addition, the silicone system foam stabilizer which has 
a hydroxyl group can also be used also [ end ] as this end monofunctional nature compound. 
[0050] the case where the loadings of an end monofunctional nature compound make the total quantity of 
the poly isocyanate and polyol the 100 weight sections — 0.1 - 35 weight section — desirable — 0.1 - 25 
weight section — the range of 0.3 - 10 weight section is especially preferably suitable. Loadings are 
determined by waterproofness needed in consideration of a reactant difference with the class of functional 
group and the poly isocyanate which is a principal component, and polyol etc., such as a carbon number of 
the hydrocarbon group of the end monofunctional nature compound to add. Sufficient waterproofness is 
not acquired with these loadings being under the 0.1 weight section. On the other hand, since the shaping 
of form itself becomes difficult or properties which soft foam originally has, such as the physical properties 
of the form obtained, are spoiled exceeding 35 weight sections when many, it is not desirable. 
[0051] By combination of an end monofunctional nature compound, the waterproofness of the soft foam 
obtained becomes what was excellent enough. However, in order to raise this waterproofness more, 
principal components, such as the poly isocyanate and polyol, also have the water proof effectiveness 
larger [ the hydrophobic thing ] than the thing of a hydrophilic property. Moreover, it is larger for the water 
proof effectiveness to enlarge surface area of form as much as possible. Therefore, the finer one of a form 
eel is desirable, and, as for especially the number of eels, it is desirable 50 pieces / to be referred to as 55 
pieces / 25mm or more, and 60 more pieces / 25mm or more 25mm or more. The waterproofness by which 
this number of eels was stabilized in 50 pieces / less than 25mm may not be acquired. 



[0052] In addition, monoalcohol, monoamine, etc. are blended with the polyol component and the end 
monofunctional nature compound should just blend mono-isocyanate with the poly isocyanate beforehand. 
Moreover, in case a polyol component and the poly isocyanate are mixed, you may add simultaneously. 
Furthermore, since reactivity is low compared with polyol, the poly isocyanate, etc., even if it adds after 
reaction initiation of urethane generation, what checks form generation does not have this end 
monofunctional nature compound. 

[0053] The loudspeaker edge of the 9th invention is characterized by becoming claim 1 thru/or any 1 term 
of 8 from the soft foam of a publication. 

[0054] When installing the loudspeaker using the loudspeaker edge which consists of soft foam in the door 
trim of an automobile, it is as aforementioned that the moisture which trespasses upon the interior, such 
as storm sewage, is a problem. The waterproof index required of the soft foam which constitutes the 
loudspeaker edge used for such a loudspeaker for mount is that there are not leakage of water and water 
penetration in the water pressure of 30mm for 12 hours or more. In 50% of compressibility, the water 
absorption measured by the after-mentioned approach in order to satisfy this military requirement is 2% or 
less, and is [% / of compressibility / 1 0% or less and / 80 ] JIS of the soft foam before compression 
molding (thickness; 10mm). The permeability measured by L1096 (A law) is 0.5-10 cc/cm2 and a second, 
and it is JIS of the form after compression molding. The permeability measured by P8117 should just be 20 
seconds or more. 

[0055] When the water absorption of soft foam exceeds the upper limit in each compressibility, 
waterproofness cannot serve as imperfection and it cannot be used as edge material of the loudspeaker 
especially arranged inside the door trim of an automobile. Moreover, since the temperature in the case of 
pressing soft foam will be a considerable elevated temperature if it carries out from the thermal resistance 
of form, it needs to fabricate promptly. And when a shaping rate is large and the permeability of soft foam 
is too low, the loudspeaker edge from which the air in form carries out a cushion operation, and shaping is 
difficult and is obtained may deform. When this permeability is too high, even if it compresses at a high rate 
across the practical range, permeability does not become low enough but waterproofness serves as 
imperfection. 

[0056] In the soft foam of this invention, the demerit of ester system form and each ether system is 
suppressed, and it has become the form which has each advantage. For example, the soft foam which 
combines and has the mechanical characteristic and ozone proof degradation nature which were excellent 
in ester system form, and the moisture-proof heat aging nature which was excellent in ether system form 
can be obtained. Moreover, the soft foam of low aeration is obtained comparatively, without removing the 
eel film beyond the need, since the compatibility of the polyol to be used is good. Thus, in this invention, it 
has the outstanding moisture-proof heat aging nature and ozone proof degradation nature, and soft foam 
with very high endurance can be obtained, and the loudspeaker edge of the especially excellent engine 
performance can be obtained. 
[0057] 

[Embodiment of the Invention] The constituent which consists of the poly isocyanate shown in tables 1-2 
(example of a comparison) and tables 3-1 1 (example), polyol, a catalyst, a foam stabilizer, etc. was used, 
and elasticity slab form was manufactured according to the conventional method. The detail of each 
component is as follows. In addition, polyether polyol is contained in after-mentioned polyester polyether 
polyol (trade name "3P56B") and polymer polyol (trade name "CP3943") in the examples 25 and 27. 
Moreover, polyether polyol is contained in the after-mentioned polymer polyol (trade name "CP3943") in 
the examples 29, 31, 33, 47, 49, and 51. 

[0058] Polyol a trade name "N2200" (Japan polyurethane incorporated company make) : (1) Diethylene 
GURIKO (DEG) and trimethylol propane, The polyester polyol, the hydroxy! value (OHV);60b trade name 
"GP3000" (made in [ incorporated company ] formation [ Mitsuhiro ]) to which condensation of the adipic 
acid was carried out : The polyether polyol of three organic functions of the propylene oxide base which 
used the glycerol as starting material, OHV;56c trade name "GP2000" (made in [ incorporated company ] 
formation [ Mitsuhiro ]): Polyether polyol of two organic functions of the propylene oxide base, OHV;56 
[0059] d) trade name "3P56B" (Takeda Chemical Industries, Ltd. make): — the polyester polyether polyol 
which added a phthalic acid and propylene glycol to the trade name "PPG 1500" (company make, polyether 
polyol), 75/25 (weight ratio) with a trade name "PPG3000" (company make, polyether polyol) of the mixed 
elegance of a quantitative ratio, and OHV;56[0060 — ] e) trade name "KURAPORU P2010" (Kuraray 
Make): — the polyester polyol to which condensation of the polyester polyol, OHV;56f trade name 
"KURAPORU F3010" (Kuraray Make):methyl pentanediol and trimethylol propane to which condensation of 
methyl pentanediol and the adipic acid was carried out, and the adipic acid was carried out, the polyester 
polyol to which ring opening polymerization of the OHV;56g trade name "KURAPORU L2010" (Kuraray 
Make):methyl valerolactone was carried out, and OHV;56[Q061 — ] Trade name "new pole F1212- 



29" (Asahi Denka Kogyo K.K. make) : h) Hexandiol, The polyester polyol, the OHV;65i trade name "TA 22- 
22 1 " (Hitachi Kasei Polymer Co., Ltd. make) to which condensation of an adipic acid and the isophthalic 
acid was carried out : Hexandiol and neopentyl glycol, the polyester polyol to which condensation of the 
adipic acid was carried out, the polyester polyol to which ring opening polymerization of the OHV;40j trade 
name "plaque eel 220" (Daicel Chemical Industries, Ltd. make):caprolactone was carried out and OHV;56 
[0062 — ] k) Trade name "CP3943" (the Mitsubishi Kasei Dow-Jones incorporated company make); 70 % 
of the weight of styrene components, and the polymer polyol of 30 % of the weight of acrylic nitril and solid 
content are 42 % of the weight and OHV;28[0063]. I) trade name "Tess Lack 2458" (Hitachi Kasei Polymer 
Co., Ltd. make): — the polyester polyol to which condensation of DEG and the dimer acid was carried out, 
the polyester polyol to which condensation of OHV;70I. trade name "new ace F7-67" (Asahi Denka Kogyo 
K.K. make):propylene glycol and the adipic acid was carried out, the polyester polyol to which condensation 
of OHV;56l. "TA22-248 trade name C" (Hitachi Kasei Polymer Co., Ltd. make):1 ,3-butanediol and the adipic 
acid was carried out, and OHV;1 12[0064 — ] (2) Poly isocyanate; trade name "TDI80" (Japan polyurethane 
incorporated company make) 

(3) Catalyst; the amine system catalyst by Japan emulsifier incorporated company, a trade name "LV33" 
and the metal catalyst by Johoku chemistry incorporated company, stannous octoate (SO) 

(4) Foam stabilizer; a trade name "L532", "L520", and "SZ1919" (all are the Nippon Unicar, Inc. make) 

(5) Secondary amine compound; trade name "NOKURAKKU CD" (Ouchi Shinko Chemical Industries make), 
4, and 4 , -(alpha and alpha-dimethylbenzyl) diphenylamine (6) Ultraviolet ray absorbent; a trade name 
"SANORU LS-744" (Sankyo Co., Ltd. make), 4-benzoyloxy - 2, 2, 6, and 6-tetramethylpiperidine [0065] 
The piece of a trial is started from the obtained soft foam, and it is JIS. K6401 is followed and it is JIS 
about a consistency (kg/m3) and 25% hardness (g/cm2). According to K6402, the number of eels (an 
individual / 25mm) was measured. Moreover, JIS According to K6301, tensile strength (kg/cm2) and 
elongation (%) were evaluated. Furthermore, JIS L1096 (A law) is followed and it is JIS about permeability 
(cc/cm2 and second). The permeability after compression molding (second) was measured according to 
P8117 (A law). In addition, the following approach estimated moisture-proof heat deterioration nature, 
ozone proof degradation nature, and weatherability in the water absorption for evaluating waterproofhess 
and tychopotamic, and a list. 

[0066] Water absorption; the form of 50x50x20(thickness) mm is compressed in the thickness direction at 
50% of compressibility, and 80%, and the weight increase when this compressed test piece being immersed 
in underwater [ 10cm ] under the water surface at the water temperature of 23 degrees C for 24 hours is 
measured. A percentage is expressed for the rate of this increment in weight as a unit on the basis of the 
volume of the test piece at the time of 50% compression and 80% compression. 

Water absorption (%) = [{volume [ of the test piece at the time of the weight change before and behind 
immersion (g) / 50%, or 80% compression ] (cm3)} x100] 

[0067] Tychopotamic (time amount); the cylinder made of acrylic resin with a bore of 30mm is placed 
horizontally, the form for elasticity by which compression molding was carried out to this upper bed side by 
one 14 times the compressibility of this is put, and, similarly the cylinder made from an acrylic with a bore 
of 30mm is put on a lower cylinder and a corresponding location on the top face of this form. Then, the 
water of the amount used as the depth of water of 30mm is put into the interior of an up cylinder, and the 
existence of leakage of water and water penetration is observed visually. It aims at after 12-hour progress 
not having the leakage of water from the interface of the top face of soft foam, and the lower end face of 
an up cylinder, and the water penetration of the form itself. 

[0068] Moisture-proof heat deterioration nature; in the temperature of 80 degrees C, and 95% of relative 
humidity, to temperature control and the ambient atmosphere by which gas conditioning was carried out, 
400, 800, 1600, and when it was exposed for 2400 hours, it is JIS. Tensile strength is measured according 
to K6301. 

Ozone proof degradation nature; JIS It is JIS when exposed to 200,400,600 and 800-hour ozone according 

to the ozone deterioration test of K6301. Tensile strength is measured according to K6301. 

[0069] Weatherability; it is JIS when it was exposed to 100,200,300 and 400-hour ultraviolet rays at the 

black panel temperature of 63 degrees C using ultraviolet-rays long life fade meter (the Suga Test 

Instruments Co., Ltd. make, type "FAL-31"). Tensile strength is measured according to K6301. The above 

assessment result is written together to tables 1-11. 
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9 n 

0. U 


D. 3 


K 1 
D. 1 


5 R 
3. D 






60. D 


<!>Q CI 
tO. 3 


Oil c 
64. 0 


9D 7 
60. ( 


9ft 7 
60. 1 


9Q R 
60. 0 




85S6 flE«&*s|* 


19 9 


10. u 


19 

16. D 


1 9 1 
16. 1 


i<i n 

10. u 


n 

id. U 








1 A C£ 

IS, 55 


IT. 03 


on ctz 
11, 03 


91 CC 
6l. 33 


1 c 9n 

13. Oil 


1 A CC 
14. 33 








lou 


i cn 
lbU 


99n 

66U 


9in 

6lU 




1 Rn 

iDU 




&gg<P8117) 


i cn c 
13 U- 3 


O. 3 


Id 3. U 


9C n 
00. U 


aq n 
40. U 


rc n 

03. U 




lt*«i 




n->. 


n 5> 

U. Ofe 






n c 

U. 3 






IMS 


400hr 


17 19 
1 <- 16 


17 19 


91 Afi 
61. UD 


9n ai 

6U. 4 r 


14. Da 


1 9 Kft 
10. Do 




80t:,95X 800hr 


13. 1 1 


1 5 71 
13. / 1 


18 57 
la. 3 i 


1 ft 7C 
10. f3 


1 9 fi9 


19 37 
16. Of 






16D0hr 


1 A 19 
14. 16 


1 A 19 


1R 7fi 
10. iu 


ID. ID 


1 1 R3 
11. DO 


in iq 

1U. 19 




2400hr 


t9 CO 


19 CQ 

id. uy 


ii ni 
14. U4 


1 >l re 
14. 33 


Q OC 


0 AR 


a 




20Ohr 


16. UU 


i o nn 
16. UU 


13. OD 


1 il D9 

14. a! 


1 L 45 


0 J R 

y. 40 






400hr 


7 94 
l. &4 


7 94 


Q 74 
a- 14. 


Q 1 fi 

.if. ID 


7 01 
I. U4 


5 R9 






600hr 


4 41 




fi 19 


il Qfi 

4L» 3D 


3 «3 
0. 00 


9 Ql 
6. 91 


tfc 




BOOhr 


1. 94 


1. 94 


2. 27 


1.94 


L 30 


1.46 






lOOhr 


6 53 

O. 30 


0. JO 


ft A3 


30 
0. OU 


fi 1I> 

U. 16 


5 ftQ 




B 


200hr 


0 


0 


0 


0 


0 


0 




63X: 


300hr 
400hr 















[0073] 
[A table 4] 



M 4 











st- t 


& m 










7. 


8 


9 


10 


11 


12 


GP3000 


50 


75 


50 


75 


50 


75 


-4" 


•S-HF1212-29 






50 


25 






TA22-221 










50 


25 




50 


25 




25 






TDI80 


41.5 


41.5 


41.9 


41.9 


40.1 


40.8 




110 


110 


110 


110 


no 


110 


LV33 


0.30 


0.30 


0. 30 


0. 30 


0. 30 


0.30 


* 




3.00 


3. 00 


3.00 


3.00 


3. 00 


3.00 


5"J3-V L520 


1. 20 


1. 20 


1.20 


1.20 


1. 20 


1. 20 




0.30 


0.30 


0.30 


D. 30 


0.30 


0.30 






35.8 


35. 1 


35.0 


36.5 


35.9 


35.6 


7 


25? ®<* 


16.8 


15.4 


17.6 


19.5 


18.9 


16.3 


* 


■HJU& 


58 


56 


56 


56 


55 


36 


I 




1. 85 


1. 45 


1.75 


1.76 


2. 15 


1.73 


A 




190 


150 


170 


200 


200 


190 




ii^tt (L1096) 


4.5 


4.6 


3.2 


1.3 


2.6 


1.8 


& 


50% ffiig©** 


28.6 


27.3 


. 28.5 


26.5 


27.5 


27.2 




85* EISS8*^ 


10.5 


15.1 


13.5 


13.1 


14.2 


13.6 






23.56 


22.34 


19.56 


19.45 


22. 35 


18.46 






230 


190 


230 


260 


200 


180 




®SK(P8117) 


73:5 


69.0 


180.5 


360.5 


245.5 


300.0 










2 


3 


3 


3 


BE 


SSSS 400hr 


22. 38 


21.67 


18.78 


18.48 


21.46 


17.35 




&QV.95% 800hr 


20.03 


19.88 


16.14 


16.92 


18. 44 


15.69 




1600hr 


17. 67 


17.87 


14.87 


14.59 


16. 99 


12.92 




2400hr 


16.49 


-17.-20L 


..12.71 


13. 13 


14.53 


12. 00 




88 200hr 


16. 73 


15.19 


14.67 


13:42 


16.76 


12.00 




400hr 


9. 90 


9.16 


S.OO 


8. 27 


10. 28 


7. 38 




600hr 


6. 83 


5.59 


4.39 


147 


5. 59 


3.69 


ft 


800hr 


2.59 


2.46 


1.66 


1.75 


1. 90 


1. 85 




lOQhr 


8. 72 


8.27 


7.82 


7.49 


8.94 


6.46 




S 200hr 


0 


0 


0 


0 


0 


0 




63 t 300hr 
















400hr 















[0074] 
[A table 5] 



m. 5 



















14 


15 


16 


27 


ardUUU 




25 


50 


25 


50 


25 


hz,&—iu pOfl 1 A 




all 


95 








/)-.*_ n cqniA 
l> roUlU 








50 


25 
















50 


3F5BB 




95 


25 


25 


25 


25 


TDI80 




it 5 


si, j 


IX. «J 


41. 5 


41 5 






110 


no 


110 


110 


110 


LV33 




n 3n 

v. cJv 


n 3n 


n qn 


Ui Oil 


0 30 

Mm OKI 


* 






3 Qfl 




3. 00 


3. 00 


3. 00 


1520 




1 90 

X. £iU 


T 9/1 

X. ^u 


"~1 90- 

1. fiU 


— 1 90 

JL. £.11 


1 90 






n 3fi 

U. oU 


u. Ou 


n 3fi 
u. on 


n 

U. tJU 


u. ou 








34 p 

04* 0 


34 fi 


35 3 

03, O 


35 1 


35 4 




252 SB* 




1R fi 


18. 0 


til. o 


90 5 


17 n 

X u 








ou 


04 


DO 


fi3 


5R 


t 
( 


$iS3K 




1 fifi 
1. ou 


1 55 


9 i n 


1 qn 

1» 3U 


1 49 

1. 46 


A 






9Rfl 
CUV 


93n 
&ou 


93fi 

&OU 


9i n 


i An 

10 U 


S3 


iSSUE (L1096) 


5 fi 


4 ft 


1 9 


3 5 


3 4 


Is 




9fi 5 


CD. if 


9R 
CO. o 


98 fi 
&o. O 


9Q 1 




85X 


lb. tJ 


15 1 




13 4 


14 1 








1Q 55 
13. JO 


17 ft5 


93 34 
£0.. 04 


91 75 
£1. 40 


1 7 55 

1 1 . 03 








buvr 




930 


91fl 

6J.U 


1 I u 




ii^S (P8117) 


58 5 


R5 n 

U«J. u 


ian 5 


190 0 


145 5 








0 














400hr 


Ifl 57 


17 31 


91 71 


9fl Kfi 

6U» DO 


1R 85 

10. flJ 




801C.95K 80Dhr 


Ifi R9 
IO. DZ 


15 flQ 


1 Q 14 
lit* 14 


1fl Q9 


14. 4£) 






1600hr 


14 fifi 

14k. DO 


14 9ft 

14, £u 


17 97 


Ifi 31 
10. ul 


1*3. 04 






2400hr 


13 RQ 


13 74 
10. J4 


1 4 47 
14. 4 1 


14 Rfi 
14. DO 


11 41 
11. 41 


* 




200hr 


13 ftfl 
10. 00 


19 14 
1 c,, 14 


1 ft 34 
ID. 04 


1^ n 1 
ID. Ul 


la. ID 






400hr 


ft 91 


7 39 


lU. U4 


Q OA 


O. u/ 






600hr 


D. o i 


A Aft 


D« OU 


r nn 


4. 09 






80Dhr 


2. 15 


L96 


2.33 


L 96 


1.40 






lODhr 


7 93 




q in 


fl 37 


7 i19 




s 


2001it 


0 


0 


0 


0 


0 




63t 


300hr 
40Dhr 













[0075] 
[A table 6] 



& 6 







m m w 






18 


19 


20 


21 


22 


GP30OO 


50 


25 


50 


25 


50 


Itt-b L201Q 


25 


"50 










i-HP 1212-29 




25 






TA22-221 








50 


25 


3P56B 


25 


25 


25 


25 


25 


TD180 


41.5 


41.9 


41.7 


40.1 


40.1 




110 


110 


110 


110 


110 


LV33 


0.30 


0.30 


0. 30 


0.30 


0.30 


M 




3.00 


3.00 


3. 00 


3.00 


3. 00 


Wft-v L520 


1.20 


1.20 


1. 20 


1.20 


1. 20 




0. 30 


0. 30 


0. 30 


0.30 


0. 30 






35.3 


36.4 


35.2 


35.6 


35.7 


y 


25% BE 3? 


14.0 


17:8 


15.5 


17.5 


15.4 


* 




56 


65 


65 


62 


58 


i 




1. 25 


1.93 


1. 76 


1.85 


1. 82 






160 


220 


200 


220 


190 


tt 


a£tt<U096) 


2.6 


2.3 


5.6 


4.3 


5.1 




SOX EUR** 


25.9 


28.7 


29.6 


28.1 


28.5 




852 f£JS«7jcsg 


13.9 


14.6 


13.0 


14.2 


15.1 




3ISf£g 


16. 55 


22.32 


18. 65 


21.58 


17. 32 






170 


260 


240 


220 


200 




a^a<p8ii7) 


55.0 


38.5 


19.5 


25.0 


24.5 


EE 


eS^SiS 400hr 


15. 56 


21.43 


17.53 


20. 50 


16. BO 


*g 


fl0t,95X aOQhr 


14.07 


18.41 


15.85 


18.34 


15. 41 


a. 


IGOOhr 


11. 59 


16.96 


13.08 


16. 19 


13. B6 




24D0hr 


10.76 


14.51 


12.12 


15.11 


13. 34 


B 


th SS 2C0hr 


.10.76 


16.74 


12.12 


15.32 


11. 78 




4O0hr 


6.62 


10.27 


7.46 


9.06 


7.10 


to 


6O0hr 


3.31 


5.58 


3.73 


6.26 


4.33 




SOOhr 


1.66 


1.90 


1.87 


2: 37 


1. 91 




*«-®S lOOhr 


5. 79 


8.93 


6.53 


7. 98 


6.41 




m 20Dhr 


0 


0 


0 


0 


0 




63 1 300hr 














4Q0hr 













[0076] 
[A table 7] 



* 7 

jg as w 





23 


OA 

ZA 


£3 




07 
CI 


OO 
LO 


90. 


GP3000 




nr 


37. j 




Id. 3 




in c 
\L 3 




CP3943 




25 


25 


etc 

25 


" OCT 
63 




oc 

a 


rvr 
£3 


m-S, P3D10 




25 


25 


50 


50 


50 


50 


50 


3P56B 




25 


12.5 


25 


12.5 


20 








X-3F7-67 














12.5 


25 


TDI80 




41 3 


40.3 


4Q.3 


40. d 


in 1 

41 1 


40.3 


Aft 0 






110 


110 


110 


110 


110 


110 


110 


LV33 




0.30 


0.30 


130 


0. 30 


0.30 


1 30 


ft <M 

QL 30 








3.00 


3.00 


3.00 


3. 00 


3.00 


3.00 


3.00 


L52D 




L20 


L20 
















SZ1919 






L5G 


1.50 


L50 


L5Q 


1.50 






. 0.30 


a 30 


0.3O 


C.30 


0.30 


0.30 


0.30 








35.6 


35.3 


'34.8 


35.2 


35.6 


35.6 


34.9 


7 


258 ffi* 




23.5 


18.8 


20.5 


18.5 


215 


17.8 


16. 8 


# 






64 


58 


65 


58 


65 


60 


55 


1 






2.13 


1.68 


2.03 


1. 86 


2.23 


1.93 


L68 


A 






190 


180 


220 


200 


230 


210 


190 






as 


5.6 


5.G 


15 


Z 1 


1.0 


0.5 




503 jE^mic^ 


27.5 


29.4 


5.6 


6u5 


5.3 


5.6 


7.5 




8556 £8^*3? 


12.9 


12.9 


1.8 


L5 


LI 


1.3 


1.8 








26.42 


2165 


25.84 


25. 96 


25. 57 


28. 56 


22. 87 








23Q 


220 


220 


230 


180 


260 


220 




iSMStf8117) 


3L0 


245 


2L0 


32.5 


47.0 


330.0 


460.0 












24 


24 


24 


72£ 


72^ 


JE 




400hr 


25.37 


22. 23 


24.55 


25. 18 


24.04 


27.42 


2L50 


$i 


BOt:, 9555 800hr 


21,80 


alio 


21.96 


23. 10 


21.73 


23.56 


19. 44 


a 
PP 




I600hr 


20.09 


16.56 


19.38 


20, 77 


17.90 


21.71 


16. 01 






24QQhr 


17.18 


15.37 


is. os 


19. 99 


16.62 


18.56 


14.87 


g 


@@ 20Qhr 


19.82 


15V37 


-JJL35. 


17. 65 


16.62 


21.42 


14 87 






400hr 


12.16 


9.46 


10.85 


id764 


~10. 23 


13l 14 


9. 15 






600hr 


6.61 


4.73 


7.49 


6.49 


5.11 


7.14 


4.57 








2.25 


2.37 


2.84 


2.86 


2.56 


2.43 


2.29 




XftttS lOOhr 


10.57 


8.28 


9.58 


9.61 


8.95 


1L42 


8.00 




8 


20Qhr 


0 


0 


0 


0 


! 'o 


0 


0 




B3t 


3fl0hr 
400hr 

















[0077] 

[A table 8] 



g 8 















g m t 


H ■ 












so 


31 


32 


33 


34 


35 


38 


GP3D00 




12.5 




12.5 




25 


25 


25 


CP3943 




25 


25 


25 


25 


25 




25 


P3010 




50 


50 


50 


50 


25 


25 


25 




•X-JIP7-67 


















TA22-248C 




12.5 


25 








25 












12.5 


25 






25 


T0I80 




4L5 


43.3 


40.6 


42.1 


4a3 


40.3 


40.9 






no 


110 


110 


110 


110 


110 


110 






a 30 


130 


a 30 


a 30 


a so 


a 30 


a 30 








3.00 


3.00 


31 00 


3.00 


a oo 


3.00 


3.00 


5*W SZ1919 


L50 


L50 


L50 


L50 


190 


150 


150 






a 30 


130 


0.30 


a 30 


a so 


G.30 


a so 








343 


35.7 


35.6 


34.6 


34.8 


35l2 


316 








18.0 


17.4 


20.5 


17.3 


18.0 


18.0 


20.5 








56 


50 


64 


58 


55 


58 


56 


I 






185 


L82 


L9S 


168 


175 


185 


182 








2410 


190 


190 


m 


200 


2M 


180 




mm <iio96) 


L4 


2.1 


. L3 


L6 


12 


15 


0l7 


ft 


5QSS JESS 




15 


7.5 


7.5 


8.1 


6.5 


4.5 


5l3 






18 


1.5 


14 


L4 


18 


as 


11 








27. 55 


2175 


26L89 


27.45 


27.45 


2175 


2195 








220 


260 


240 


260 


250 


220 


260 




ffiftK(P8117> 


520. 0 


245.0 


295.0 


335.0 


325.0 


310. 0 


450.0 








72< 


72^ 


72^ 


12< 


72^ 


72^ 


72£ 




BOnOIClB 


400 hr 


2d 17 


2401 


25.81 


25.80 


2a 08 


2401 


2145 




SOt, 352 800hr 


2142 


22.03 


22.18 


23.33 


ai33 


22.03 


2121 






1600hr 


2a 66 


1180 


2a 44 


19.22 


2a 59 


laao 


17.47 




24fl0hr 


li29 


1106 


17.48 


17.84 


a 22 


19L06 


It 22 


§ 


tJy &m 2flQhr 


ias6 


16.83 


2a 17 


17.84 


ia49 


ia83 


1&£ 






4C0hr 


1L57 


1115 


12.37 


10.98 


1153 


ia 15 


a 98 






6C0hr 


7.99 


119 


a?2 


5l49 


7.96- 


&19 


199 






mht 


a 03 


2.72 


2.29 


2.75 


ao2 


2.72 


£50 




S^mS^ lOOhr 


1119 


116 


ia?6 


9.61 


mi6 


a 16 


&73 




B 


2QQhr 


0 


0 


0 


0 


0 


0 


0 




63t 


300hr 
lOOhr 

















[0078] 

[A table 9] 



m 9 







n i 


fe w 






37 


38 


39 


40 


41 


42 


GP30GD 


25 


50 


25 


50 


25 


50 


(73943 


25 


25 


25 


25 


25 


ffi 


m-% P2010 


50 


25 










m-% F3Q10 






50 


25 
















50 


25 


TO 180 


40.3 


40.3 


40.3 


40.3 


40.3 


40.3 




110 


110 


110 


110 


110 


110 


LV33 


Ql 30 


(L30 


CL 30 


Ol 30 


Q. 30 


0.30 






100 


3.00 


1 DO 


300 


3.00 


300 


Stt^ S1919 


L50 


LSI 


150 


150 


150 


150 




a so 


0.30 


0.30 


a 30 


a 30 


GL30 


CD 


5.0 


5lO 


5l0 


5,0 


5.0 


5.0 


L3744 


1.0 


L0 


10 


10 


10 


10 






.36.5 


35.9 


35.2 


349 


35.4 


36.0 




25*®* 


22.9 


18.6 


216 


19.5 


S.5 


210 






80 


59 


64 


61 


65 


59 


1 




2.23 


185 


2 20 


1 91 


2. 35 


197 






260 


220 


220 


230 


250 


215 






as 


LI 


13 


11 


0.8 


as 






5,9 


as 


5u3 


48 


7.5 


45 






15 


hi 


11 


12 


14 


12 






28. 61 


25.46 


2a 15 


23 50 


27.20 


2a 00 






250 


220 


230 


260 


250 


210 






365.0 


425,0 


GQQlG 


250. 0 


365. G 


325.0 






72^ 


72^ 


72^ 


72£ 


72^ 


72^ 


BE 


400hr 


2a 32 


23.68 


25l62 


22.09 


25.30 


25.76 




80X^9555 80Ohr 


2403 


2164 


23.65 


2a 45 


23.12 


23.52 


a 


160Qhr 


2L 46 


19.60 




17.86 


2a 94 


2100 




2400hr 


19.17 


16.60 


19L 14 


15.04 


17.95 


ia78 


1 


Wygm 200hr 


2460 


21 11 


2139 


18.80 


2194 


2a 46 




400hr 


17.57 


15.79 


17.73 


1110 


18.26 


ia92 




600hr 


ia53 


1L46 


13.04 


10.81 


13L 19 


1204 




800hr 


ia42 


1169 


12. 17 


a 99 


8.34 


ia 14 




£M&9100hr 


25l46 


2164 


2i93. 


19. 98 


23.12 


2492 




S 2QQhr 


2L46 


1&33 


2127 


ia92 


1SL58 


2100 




63r 300hr 


7.15 


113 


&47 


a 58 


7.62 


100 




400hr 


0 


o 


0 


0 


o 


0 



[0079] 

[A table 10] 



g 10 







% & W 






43 


44 . 


45 


45 


47 | 


48 


GP300Q 


25 


50 


25 


12.5 




12.5 


CP3943 


25 


25 


25 


25 


25 


55 


tfifc-h F3010 








50 


50 


50 


~*-3HH1212-» 


50 


25 










TA22-221 






50 










x-vlF7-67 








12.5 


25 




TA22-24BC. 












12.5 


TDI80 


4U 


417 


29.0 


40.3 


413 


4L5 




110 


110 


110 


110 


no 


110 




a so 


0.30 


a3Q 


a so 


130 


0.30 






100 


3.00 


a oo 


3.00 


100 


ICQ 


5>j3-y SZ1919 


L50 


L50 


L5G 


L50 


L50 


L50 




130 


0.30 


a30 


130 


aso 


130 


Jtert CD 


10 


5.0 


5.0 
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[0081] According to the result of a table 1 and a table 2, in the ester system form of the example 1 of a 
comparison, it turns out that it excels in the tensile strength in early stages of a compression article, and 
elongation, and moisture-proof heat aging nature is inferior although ozone proof degradation nature is also 
comparatively good. On the other hand, in the ether system form of the example 2 of a comparison, 
although moisture-proof heat aging nature is good, the reinforcement of a compression article and 
elongation are small and it turns out that ozone proof degradation nature is also inferior. Moreover, 
reinforcement and elongation do not improve in the example 3 of a comparison which is the ether system 
form which used together two kinds of polyether polyols, either. Furthermore, also in the example 7 of a 
comparison which made the whole quantity of polyol polyester polyether polyol, the improvement in 
reinforcement and elongation is not found but that the improvement of ozone proof degradation nature is 
not enough, either turns out to be the examples 4*6 of a comparison which used together polyether polyol 
and polyester polyether polyol, and 8-9. 

[0082] On the other hand, according to the result of tables 3-4, in the examples 1-12 which used together 
long-chain polyester polyol and polyether polyol, the reinforcement of form and elongation improve fairly 
and moisture-proof heat aging nature and ozone proof degradation nature are also improved considerably. 
Although extent of this improvement is based on the class of long-chain polyester polyol, in examples 3 
and 4 and the examples 7 and 8, it turns out that especially reinforcement becomes comparable as ester 
system form, and moisture-proof heat aging nature and ozone proof degradation nature are also improving 
greatly. 

[0083] In addition, it expresses with a graph by carrying out the result of the moisture-proof heat aging 
nature of the soft foam of the examples 1 and 2 of a comparison, and examples 3 and 4 to drawing 1 . It 
turns out that early age strength exceeds ether system form fairly, and moisture-proof heat aging nature is 
moreover also excellent in the form of examples 3 and 4 with this drawing 1 as well as ether system form. 



[0084] Moreover, according to the result of tables 5-6, there is no big difference in reinforcement, 
elongation, ozone proof degradation nature, etc. [ examples / 13-22 / which used polyester polyether 
polyol together 25% of the weight / examples 1-12 ]. However, the compatibility of long-chain polyester 
polyol and polyether polyol improves, and the reaction of it which did not dissociate after mixing even if it 
left it, and was stabilized more is attained. Furthermore, according to the result of tables 7-8, in the 
examples 23-36 corresponding to the 6th invention, by blending polymer polyol 25 to 30% of the weight 
shows that it is not based on the class of long-chain polyester polyol, but the reinforcement after 
compression molding improves greatly. 

[0085] Furthermore, according to the result of tables 9-11, in the examples 37-54 corresponding to the 7th 
and 8th invention, reinforcement is dramatically large and it turns out that ozone proof degradation nature 
and moisture-proof heat aging nature are improved remarkably. Moreover, amelioration remarkable also to 
weatherability is found by addition of an ultraviolet ray absorbent 

[0086] In addition, it expresses with a graph by carrying out the result of the ozone proof degradation 
nature of the form of the examples 1 and 2 of a comparison, and examples 3 and 4 and examples 39 and 40 
to drawing 2 . It turns out that early age strength becomes equivalent to ester system form, and ozone 
proof degradation nature is also excellent in the form of examples 3 and 4 with this drawing 2 as well as 
ester system form. Moreover, in the form of examples 39 and 40, it turns out that early age strength 
became ester system form, an EQC, or more than it, and ozone proof degradation nature has also 
exceeded ester system form. 

[0087] Furthermore, it expresses with a graph by carrying out the result of the weatherability of the form 
of the examples 1 and 2 of a comparison, and examples 3 and 4 and examples 39 and 40 to drawing 3 . 
Although weatherability is inferior to ester system form in the form of examples 3 and 4 according to this 
drawing 3 , if compared with ether system form, it will be improved considerably. Moreover, in the form of 
examples 30 and 40, it turns out that the weatherability has far exceeded ester system form. 
[0088] Moreover, in the examples 37-54, the end monofunctional nature compound (the silicone SZ1919 
which is a foam stabilizer acts as an end monofunctional nature compound in this case.) corresponding to 
the 8th invention is used. Therefore, the permeability and compression water absorption of form fall greatly, 
and the permeability of a compression article is also dramatically known by that become the desirable 
range with low permeability and the soft foam which excelled [ tychopotamic ] in tychopotamic dramatically 
with 72 hours or more is obtained also in which example. 

[0089] About this permeability and permeability, as shown in a table 12, it is desirable that the permeability 

before compression is in the moderate range like especially the example 40. Also in the example 1 of a 

comparison, a result good about this permeability and permeability is brought, but like the example 2 of a 

comparison, when permeability is very large, it is not based on compressibility, but the permeability after 

compression is also too (in almost all cases, it is easy to carry out aeration, so that less than [ permeability 

3 second ] and a numeric value are small.) large, and serves as form inferior to air-seal nature and 

tychopotamic. 

[0090] 
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[0091] [n addition, in each example of a comparison, the number of eels also has the case of 50 pieces / 
25mm or less, and a form eel is comparatively large. On the other hand, in each example, the numbers of 
eels are 55 pieces / 25mm or more in the example of 50 pieces / 25mm or more, and many, especially 
when polyester polyether polyol and polymer polyol are used together, it is 60 pieces / 25mm or more in 
many cases, and a form eel is comparatively small. This point also shows that the loudspeaker edge which 
has tychopotamic [ stable ] will be easy to be obtained if the soft foam of this invention is used. 
[0092] 

[Effect of the Invention] According to the 1st invention, moisture-proof heat aging nature and ozone proof 
degradation nature can obtain the soft foam improved fairly by using together the good polyester polyol 
and polyether polyol of compatibility with specific polyether polyol as polyol. Moreover, the compatibility of 
the above-mentioned specific polyester polyol and polyether polyol can be further raised by using together 
the polyester polyol which has end hydroxyl groups of the 2nd class of the 4th invention, such as polyester 
polyether polyol of the 3rd invention. 

[0093] Furthermore, in the 5th invention, the soft foam which has the same outstanding property as the 
1st invention can be obtained by using the specific polyester polyol of the 3rd invention and the 4th 
invention. In addition, form with more big reinforcement is obtained by using polymer polyol together like 
the 6th invention. Moreover, according to the 7th invention, the ozone proof degradation nature of form is 
improvable by using a specific secondary amine compound. Furthermore, according to the 8th invention, by 
blending a specific end monofunctional nature compound, water absorption and permeability can be 
reduced greatly and it can consider as the form which has moderate permeability. Moreover, in the 9th 
invention, the loudspeaker edge which was especially excellent in tychopotamic, weatherability, etc. can be 
obtained by using the specific soft foam of these 1-8th invention. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a graph showing the moisture-proof heat aging nature of the soft foam of the examples 1 
and 2 of a comparison, and examples 3 and 4. 

[Drawing 2] It is a graph showing the ozone proof degradation nature of the soft foam of the examples 1 
and 2 of a comparison, and examples 3, 4, 39, and 40. 

[Drawing 3] It is a graph showing the weatherability of the soft foam of the examples 1 and 2 of a 
comparison, and examples 3, 4, 39, and 40. 
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C<tt*-C*ftl>. xx-r^y * — J>.frh%:Z>X 

tf- 2/x y 0 fc»^«. <e<D&Sfc#tt*M;t ft 

BSfCJ5t4Ci*si6*ii5:oTtfc. IK, §*<8tt© 20 

iwottas f- u -*«:«■■*- * * ?<Dsmm t ittii 
ffl-c#&t>£©ras&&£,, 

[0 0 15] 

*§s8i4©<fc<rV #S©# 'J xx f 'J t- ftft 
SC&iCj:*). «KC. ^©fB^Mdi5 0S»%felTT* 

£#tB^fC##i*nfc©;1ty * - A&t»'^-*i£ffll,>fc* 

£!£<£*). {S*^/>^btt*5j; ! 3fB]±L.fc**7=t--A 
^*8ttfb£*l*i3£T % c £ tc J: 0 . iL.*tt#BfcH;* ti 

[0016] 

[ss^^-r-5fc«)©^a] ss 1 §&w<D&my * -a 40 

(l) ^^5^±©^t*«SRCf(2) ^IH»**5«± 

^L-/c»©5 *s©4>& < £ 4>-^*WT-5* ViXf* 
#y*-.»U£. ^Ux-r-JU^ll^-^i^W^-SC: 

£*#®£-rs. 

[00 1 7] gfc. ^^©gcSy *-Att. #y-f 
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^i^WT^t Kn*Mfc£^RO'2i&©*iiB*^a 

*wt"5#vx*^Ji'#y*-rt'©5%©4>iGr< £k— 

[0 0 1 8 ] ±16 r#y*-jHSE^j tUi. #S©^'J 

±ia r«^j k«. &k(cici;t*7JR§i 

«t8tt*t£ft& £*£IS£-f S C £ ifiX- * £ . fSfS&J £ 1 

>is7<jis-vm<Dm®s$<t&®!tz#m?z. tit. 

x - ^ £ © 7- n ? jm-stmz&m? z> c t &-c % 
•5. c(om. m\mim, m^mmm. it&im. t> 

[0 0 1 9 3 ±12 r^y-r yi^T*- hj <b bttt, — 
«S«:®cM7 * - A©Siitt:»B ^ «>©?:#tcSiJIS $ 

V^T^-h (TD I ) , ^i^*>i/-fV'>7 
*- h (MD I ) RVTD 1 tMD I £©g^J. XB 

tdk md im<Dm£mte£*®mir&tt&x:z 

C©ffe, #>)j<'>vi>MD 1 . 1. 5-:f-7£U> 

y-fv^r^-b. h yy>s>w v->t*- h (tod 
I) . ;<77i-l/> , ;-fVS/7*-h. * u>y 
-Y V v7 ^ - h (XDDSO'f h7>fJl'+->U>^ 

h. Tk^XD I (H, XDl). *SsMD I (H„MD 
I) . ^v*a>y^ vm- h. i^^a^*^^ 
-fy^T*- Fsa t, j f y>y'fyi'7*- h (ld 1 ) 
^©fiM^^fifltS^^ 'J -f vfr*- I- 

[0 02 0] *y*-JP)&#fc^£*l.5**y*-;l'<!:l- 
r«. xx-r-;i-^©paK:. r a )^iS!5feU:©^b 

**»J TkV T(2) ^fttSt*i5Ja±©i^M^«!:^^n 
xxf;^ - W-JH £t^„ ) £ r#>;x-^.M<y 

[0021] giK^yx^^iU^y^--JU«. se*©^ 
^©^ft^a^w^-s* - y xx^ju^" y ^---iKcJfc^ 
riP'ji-WJt-AiotaMKilx. fc£x.c 
©S#.*' y xxrJl*'J ^--ji/^a^S 0 



$ tc . fiflUJ* U x * A* y * - ;KDx * -r -rMS^OPal 

iAfOMi ©£tf-£j *J 5 J^Lh-C* £ &£» 
Jfelr*. C ©gift©S#xx ?;bfe^®ia©^<b*3gSR 
PH^#««©«gS© 1 /3 H_b. Jf$L<«l 

/2 jy±-c*n«. #tc*?agjt.iig«:tii^r * y x- 
y >t> i -r a c <t as-c-i* 

[002 2 ] 'J xXf-JVtf y *-}UDfil'&mit. 

[ o o 2 3 ] gig* - y xx t-ji,* ^fRi* 5 

±©^b*f£*£wr&-&SK («t. rgiK-ig« 

£-t*Ttg«-r£C C©*§^. #yx-^;b# 

y *-;u£©ta^tt(cj:9gnfcgili*- 'jxxfw y 
# y * - )mi> mm y x x T)i># y t l r 

[0024] g^(ffiTJl-a-^<hur«. * J- Jls^O 
ifc;5>. h y y^d-jU^pyN-> (©Sgifc ; 6 ) . ^ 

mmm-. 6) . *^>?wj3- 

^ (&m&: 5) . h y^^Jl"v*if>i>^--;l/ (jgjjs 
fSt;9). 5 --:>$>y^-;U (gj 

S» ; 6 ) . 1 , 9 - (mm®. : 9 ) . 

wu^yisisj $ j->\, {m.m$n ; 6) ^%®m? 

'Jn-n/ (PTMG) . ^-fv-y:*-;!, (^*^ : 3 
6) . gft>«^yH?y >©y W-JUKxX^rt/fc^jsSt 

frttz&zuvti (pSR&; 18x3 + 3) m*mi*>z> 
[0025] mtamsmt tra. r-if^ >m m 
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gat ; 7> . iz^>m (mmm : 8) . h'f*>^ 

1 0) l?©JM#i£S©fe©£&fflTr&C<t# 

<eLh. ^-rnfc^m^i*6) *©3SWfjUft©fc<E>. U 
?u^*?>Vt»v#>m 6) 3?©Bi8SBim 

©&©. Js.^it±sz<oif^^~jsm^m^?>c6 i>~c& 
r>i> =i-)\,]&u(mm-i&&mz . -eti-en i axe* 2 « 

S(c. ^*^5Ji(±©^b7K***Wr^^tt{b 
^5t*4^^'U05f h> <p|*ii!: 5) . +>■? 

z> c i «c <£ o r sa * y x x f- ; u * y * - )\<z w & c £ 

[0 026 ] (S. JifB©^-Y-7-y*-JUB. fgtttt, 

1 8 ©^is«]Biii»^©^a^«: j: o r^-r s ^ y -7 - 
xtemzmm-rtux. * y x-^-j^ y *-)\,±<otm 

©1 o«fi%w±£-r*a{f. +^icta*§tt{can/csift 
^ y i^fw y *- )v%nz> c tftr-z 

30 [0 02 7 ] S/c. SIK^yxX-f-jUjfOJ 

M^WffltC-CH, -CH, -O-CH, -CH 2 

(i^M^t^M-^O^H-S; 5) 
^ y f y t-JWi»6h4. 
40 [0 0 2 8 ] fiifi#>j xxT-ji/#y*-^tc*jt>-c. 2 
Wli©T^a-ju^«fflLfciS^i*. (*y;«rsi±-r-5> ^ 
©©. ®S5i©C«3nJSC^ L/rt>L. hyy?n-JU7" 
P ^ >© «fc ^ 3 -Stl©T ;l/ P - Jb^r^ffl {ytcm^kt . 
WO'. ®$£4){crfi]±-r^o c©J:^«:-g-©^tg{cMM 

mm y ixt-j^ y tutwmy * - A^a *s 
0. s*3n^^*-A©#tt«:ic,DrwtlSt^3ffii:3i 

so ^-&tt©^[irjup-;nii>cS7 *-Affl£ ur«^$ 
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[0029] 2>mT)\>^->\s<D\'Um^ic*)<Dft 
?tB4 0 0-2 0O0ggiiSlST^ EE. »6 
nS^'KUxx-^Jl/^'J^—JUCD^fitt. 8 0 0- 
6 0 0 0©ffiB#*f$l/< . -?-<0*Hia4 0-l 2 
0mgKOH/gfIg#*?£lA>„ Si#';iXfW 
«J *-)UDfrf-S&8 0 0 120mg 
KOH/g feLh) «D«te. 7 * - &&smo&mm&ifi 

00 OtLt WKSffiaH OmsrKOH/srfclT) ©*§ 10 

gift*" yx^fju# y ^-jKD*SK*«iis < & o r S" 
[ o 0 3 o 3 *^rti, ^'Jx^fJ^U-Ji'ti 

sat^w-r * * y x x <j * - )i t h x « , as . 

$&3t7 * - A©MtK*Ji*rffl(,» 64iS fc©££J8-f £ 
ct«t^ c ©3a!H© y * - Mt . 

# y x X <) * - A> £ * U x - >; ^ - ;U £ © 20 

zcommt. mm#<) x-xTfr*')*-*^. c© 
SiKD^yx^^^y^-juto^fts^r 1 o on 

[0031] iiio^'jixfwjt-^iim 

#(=>n-S4>©^i"^ffiffi^--5>Ci*s-C#-So ^-ffirJUn 

-A\ 1, 4 - 1. 3-7"$>i?^-- 30 

^©21iT;U3-;u^ffiffi-r^ci^-C#-2> <> 

[003 2 }*fc. glfi* y xx ;r/Utf y ^-^iflfffl 
Sft&±iE r#yx— f)V7ii<) iurs. 2ffl 

h'jyfo-;l/^an->. -i>£xgx'j h-^f®^ 40 
>H©TS >ffl#^tf 6*1 M5C. iSOPTMGf 

Wici^-t, cn^ax-^jbs^^r^br 
o-s, gfc. ±ts©ss©^y^--^©^tt^*fflt- 

5Ci&f#5„ T^H^^lM FiOTtt. x^ 

**-y-f k. u>^t-f f, ^^u>^-+-y-Y 

F. ff-y^l/F'J^ff Uyt + t-fF> 3. 3' - ^ 

[0033] gig* y xxfj^- y «#Jc^?a so 
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stfaagtcfeiri-r* y i-^^ y *-^i©+^-&ffi 

?gte£W-r£#. J: t )*B?§t4£iStf>&fc#. ^3HW© 
r— #^i£K:x--^JM£^£x;*^;i/t££<fc£ 

©«£5&*y*-;u©ft*W&fe©.i:L/T. ^yxxr 
^^yx-f-ji/jpy^-ji/j&sptf eti^o -fv-> 

T^-f-i©Jgl6*fifflL/-C. ^fl^fcxxx/ba^ 
•T* y v-^rfiMUfciffi^f^©^ U f>^tt* 

y^-^%ffl^-5ci^-c#^ 0 c©— ^-^tcx-f- 

*©^H=-ft{c*" y xx y-frSHfti. & y x-f-.ll/glJ#i: £ 
y xx f-n^ y * -^i y x — f-ju^ y *-ju£ © 

[0 0 34] gfc, *»Wt?tt. *4 IMP!©* 5 Hi. 2 

M©*^*KS^*-r ux^fM y *~)v*mm 

© r2^©*^*^**w-r^*'yxx7 i Ji'^y^-- 
;uj iLta. 7"at* u>^y l. 3-^*i?> 

iP^-^.i;, rt?fcr>K^«S^LT^?>tiS!Ky* 

-^&i'35*¥lf ?»n-S. cn6-M*iCx-rJH§^ 
ix^r^i^ttSt Ko*>-{t£<g3Stf2i»© 

w-r s y x x 7->\,# y ^- Jba. ^ y * 

[0 03 5 ] C©2iK©5^^*^S*Wr-S^yxX7 i 

Whfr-etem*. *§s©7k^»x«xxf jw»©si©k 

•3 . * ux-fM y ^i©taggttd^isj±-r-5c t 

;u<bbr©si£tt^<gTL/. ^yi-fj^yt-^ 
jgtttcj: , 3ifii.>fe©<t35co-c, ?s©*^e>?a©^s. 
fiKfi. SO*Sfli{b©#MSK:fei-ir. xxf-^ix- 
^;L-^©!i< y -t -n<<DMsz-Dmm&<Dm&vmtf x 

X^^7 *-Ail-fJk^ +-AiAi|3«{C^£ 

[0 03 6 ] src. S5^t-», =i<y+-;ns»«c 

fi. *1 ISW:teUTi£^£bT^.£fiM#yxX7VU 

#y *-JL-«^wstirt^c^ l*>l.. MM©#yx 
x^-ju^y *-;Kcj±-^r. -i<y x--rJi/^y^— 
©ffl^fcgn-5^s©4< yxxfi^ y t-Kzmm 
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[0 0 3 7] ^fSW-C^ \Whtl&V *~-A<m&. m 
*-fr&Wm?2>Ctifi-C$2>. ceo r#u-7-#>;^ 

yo- h y;ui£&©ilfiJt* s . 8 0/2 0-5 0/5 0 
©&E(-c&l>4>©asj!?$ Lt,>„ 

[0038] ifc, #<J-?-#V *-)\,4?<bWB9*1fi'P 

*§e>n&-7*-A©SiS, ns^+^cc 

^iji-fil'^';^-;^. ffe©#y ^-^©E^-fiS: 
tfytf-Jl/fc 1 0 011%i b/c^tC. 3 0tt%W 

±t-&6 t><Dfr!tf& c©# y -7-* y *-ju«. 

Jl/©£S* 1 0 0®S%£L/jfc*§£«C. 3 OS 
[0 039]IlSittt. .^©fiMtf y x X f^U* 

tc. ^yx^^^^'jx-T-^^y^-^oDffe, 2t 

©5^*KS**"r-5#y x^^u* y tf-jusmj* 

y-7-^y^--^^<i:*»ffl-r€.ci*if 

u g&tfyxxT^tf y *-;u&#yx-?\»M*y:*- 

[0040] *i*Krtt. fitt-f'jixf^f'jt- 
jt^# y x-f- y zmmtz c t ic£ o . 

5t©# y x-fvtoK y ^-^©^teicgj-iS* y x 
X^Jbtf y*-;l'£flH>3C<!:K:<fci3, 01 HWilHiai 

W?Hb^B!l£E£-f 3 C<t4> CtltCfc-^r, J: 
[ 0 0 4 1 ] ±IB f^#^^2®T 5 >*<fc£»J (« 

N, N' -^iiA-p-7iiU>i/75>, p - 
(p- h^x>X;U7hx;l/T 5 K) y7i-Jl/T5>. 
4, 4' - (a. a -S?y ^.lU^^i?*!/) S>7*~;UT 
5 >. 'J Jl/- p - 7 i - U>^7 i >. 

(2. 2. 4- h y>eM/- l . 2-^tKo+yy 

». e-il-^-l, 2-ytFD-2, 2, 4- 
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F y y ; y >^©r s > - 1- >*©{b£&& £' 

[0 04 2 ] Cft*E>2&TS><fb£4?5«. =i"A^©^{b 
B)W:^£t<ff£t,T<£JB3ttTO£&©T&-5>. L#>U 
•€-^6[b^* s . *y^U*>:7*-A©:i-V">3J[b£ 

A©^fbK±S"Jft<i:ii/-r®fflrs^. -?-©ge^s 

». ^AKittCTt&gj&^tSefp pm. iS*5 0 

00ppmISt*5. — ^^flj-cji. 

io tc*t u r i ara&Lh. «Ftc 3 *figBjy±, je^ « 5 « 

£fitC&ITU"rfc. 7000ppmWl *8K2SS 

fcl6*ir(,»fcl>H»>*>a\ fi£*©ilS©iB^m&;*:# < 

[0 04 3] ±iE©2*gT 3 >{b^» 1 «©<&£ffit,> 
r&J:^U 2aJW±£0ffflbr&J:i> a c<D{t^m<o 
ie^s*i i s«aq*?i-e«. s*v">mtt©[si±#+ 

t^J, M^#)§rSft.. ^b$-&SCtd^Mb<. iES% 

IB^Stt, «tc 1~ 1 0*fig|5<DffiH*Wi L/t». CO 
iE^fif&i-ni. anfcW^v^^btt^^i^fcl*:©^ 

[00441 lfc. C©2«gT 3 Xb^f&CDE^KlJ: 

a. #y ^-jv* i o oii%i tfc^K. o. i~ 
3ii%, #ko. 5-1. 5m.s%m&&&£ 01^ 

2S7 5 Wb^#i^?f^iait5«fiJi«. *-'J^-Jb 

c » t . ^ y * - y^v^r^-hi *?g^-r 

[004 5] K«C. *^©#C»^ * -Attt. 

K<DJ;-5ic. -SX«4>ragPK^a^5tl±CDrofb*« 

l < «±Sii< y ^-Ji/^tf©*" y *-->ufc^£*7£?£ 

50 ^©*3g©^KM-^X»i^g©^M^©m©e^Jl 
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[ o o 4 6 } ±13 f^mmsmmt^Hi (omtymm 
&j;<. tic mmm-ct^mmm-ch<ki^ mic. m 

zmomtymmRu^Tum^mwD i mzm-?*> 

[ 0 0 4 7 } *fc. Mft**»S^^DM^W*© 
^^Xtt-^^ciJl^(J:6~4 8. #&C8~3 6gS 

mt^mt ux;t. ±12 r ^ v ->r*- uteu < \m 

tt***±Kl£-r* 1 {i©rStt»j *ffc6«K> 1 
«B£&fflL-C&J:l,>U &«©&©£ 2 «feLkWSl> 

[0 04 8 ] ±B®*«MHStti!Wt'&«!iJ4. «Sfc©# 

©» K±f Ef-Stt^fS^ L/tOSC <t €r.&l* L X (, > -S . 
3fd&«?f<D<tt?gg|5tt. ^k**S^m*. -NH-. - 
O-. -S-. -CO-SJ>*-N (R) - (RfcfcTJl^ 

S^bk*»R^f-n^$W»<D -5 %©ii>&: < £ fe 
5«±r-*titf«tt». 

[0 04 9 ] *S#W^ttfk^£ c-r«, 

1 — JU. 1 -ft/s — ;k -5"? U .M/T^- 

Jl'. ^Wil/T^a-^, -?-©ffe#i!glSMT^:3-/k 
&^5fcSSffliJk:-0-. -S-^^W-r^^VTJl-n-^ 

<Mx.«> ROCH^CH^OHf) *g©-t ./TJL-rJ- 
^ffll^CifeTSS. IK. *:?3^UT5>. 

- s -s* -/ r s >^£Wn-r-5 c £*sr-€? 

[0 05 0} ^s#wtgtt[t^®)©i5^aw. * v 

i/T*- h ^'^-^©^ftfi* 1 oowm&tu 
fcm&trC^ 0. 1-3 5«MSi5. 6?£L< «0. 1~2 
#fcSf^L<W0. 3~ 1 0MS§fS©ffiffi# 

afigr**. E^fi«^j»-rs*^jp'i-ffitt{fc^j©^ 

2>«F 'J -f v isT * — h . y * - * <k ©KlSte©^ 
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©s-£s# o . i mm$mmx& & t +&t£ffijkmm 

6*ittl>. 3 5aagU^a^.r^lii»^tt, :?* 

-ACDj£0^©&©#fflii<i:&ofc9. S6n47*- 

[0 0 5 1 } pKiffiiTB t&&{b£^©l^&c J: 0. f#6ft 

s®c®7*-A©p**^«+^gnfct>©£*-So ofr 

10 T*-K #y*-Jl>^^#fclMctt©fc©J:«)Bl 
*14©&©©;£:#E&*^AM;*u. $/c, 7* -A© 

JUStfct. 5 0i/2 5mmfeU:, §iC5 51/2 5mm 
Et±. MtC«6 0f@/2 5mmJW±<!:TSC<i:755« : S^ 
IK C©-b;l/^5 0[i/2 5 mm*i|-C«^U/cl^ 

[ 0 0 5 2 ] ft. ^m^^mit^iU. t/7A3- 

20 - htt^V -/V>7^- h5C^»B5&L,r*st7HJ:t>o 

SHitc. Hli^K:tti^r4><t^. itc. c©*^-Sfgtt 

[0 05 3]f9aTOXt-*xr^i, ff*Si7!i 
M8©^-TtiA> 1 ^JClBig©^S7 * -J^iPhtt&ct 

30 [0 0 5 4 } %m.-? *-!>>iPhts.h^ f-*! vis%m 

se©ii9t*<fc& 0 c©J:9***gffl©^fc*-*tc<£ffl3 

SP^7kf4©^S«. 3 Omm©*EKfel,>r 1 2«fS« 
±. «*Rtfi§*#fr<,>C£-e<&£ 0 C©^1±tl*«| 
S-rS/cis6JC{i. ^©^SK^^rSCEU/c©*^ 

R-oKMffiimcD&W? * -A (J?$ ; 10m 
40 m) ©J I S L 1 0 9 6 (A&) (Cjr-oTSiJ^b/cii 
Mtt*S0. 5-lOcc/cm 1 ■»t*- 3 t. ffiS« 
Jf^©7*-A(DJ IS P81 1 7 l<.Jz^xmj£.Ltc 

[0 0 5 5 } m.ny * -A©«R**#-e*i^*i©EEigs 
r . #fc e »»© KTh'J Art^{<:^g $ ft s ^ tr- * 

©x DT<£ffl-r3C£#T-£&l,> 0 ^fe. S^S 
50 -2^*^^. fiSB^eAs^U^. fC»7* 
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- A©aatt*s®-r r * t . 7 * - a * * > 

Hfflfl<j*«B*Sx.TjiSt,^T'ffiBtbr4>. aft 

[0 O 5 6 ] &§m<D%m7 *--^X-l,£. x.X7~)\,&y 
x^^^^^-ACDgtl/c^i^ttSOTH^^^ 

«*s4W«±«:»* 3 tv & C <L ft < . R-otmiMg,m%.<D 
[0057 ] 

[f&91©H*©?fc«U Stl~2 (tbtftpf) Rtf«3~l 

T&SX £iS!i* L fc„ SfiS^<Dpffl«TlB 
©afJ-C*S. ft. fQ£0«2 5Stf2 7"C«. ^'jl- 
f-Jlotf y * -Mr&M<D# U x X f-Jl/*" U x - f;!/*" 'J 

(g.S£ r 3 p 5 6 b j ) so^y-^-* y*- 

* 0Sp a a € TCP3 943J ) k:§2*ito£ 0 $/e. 

mmm2 9. si. 33. 47. 4 9M5i-c». * 

&g rcP39 4 3 j ) «:S$ftTV&. 

[0 05 8] (1) 

a) ffi n D oS r N 2 2 0 0 J ( B*# y «3r 1/ * 

J?) :yi?U>i'ij3-(DEG) Stfh'jy^o- 
)iy'<a;-iy£. 7 is a tctf y xxf-;U 
#y*-*. *K8ffi (OHV) ; 6 0 

b) i o °D«rGP3 00 0j (HSMfclSH^ttW) : if 

©3 Wtfc©#yx-r\il/#y OHV; 5 6 

TGP 2 0 0 0 j (HSMksRtt^^ttR) : 7 
PtU^+t-f F^-^(D2'&tKD#yx-7 i JU-i<'; 
*-;k OHV ; 5 6 

[0059] d)iS.FQ« r 3 P 5 6 B J (KfflSlfaljPII* 
3Z£#M) : ffi&g r P P G 1 5 0 0 J <Btt«. sf* 'J 

-Ji'*^tflpi/fc# y xxf^i y x-T-;i/^; y sj-— 

i. ®a a D« TP PG3 0 0 0 J (ISIttSS. ^Di-fA 

y*-;V) <i©7 5/2 5 (SStt) ©SitOS^ 
S. OHV ; 5 6 

[0 06 0]e)iS D D „g r^7*-;bP20 10j (#5£ 
i^$1*fc^ 'J l^f ;^ OHV; 5 6 
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OMffaZ r 2» 5 #-;UF 3 0 1 0 J (flSfcMt* 7 U 

Ti>f>Ki*^S-&fc^yx^^;U*py* 
OHV ; 5 6 

q)SS« r>77iP-JH2 0 10j (tfcS^tt^U 
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